© 



W)B*m®ftfT (J P) 02) & $g (B2) Ol)«fTfflSi^§^ 

#£^7-18806 



(24) (44)&SB ¥(£7^(1995) 3 £ 6 B 



(51)Int.Cl. 6 




F I 




GO IN 21/88 


E 8304 — 2 J 








Z 8304-2J 






G 0 2 B 27/00 








H0 1L 21/66 


N 7630 - 4M 








7036 -2K 


GO 2B 


27/ 00 H 








IjUj£©C9&26(:£ 20 H) 




#H¥4 -24852 


(7 DUB© A 


390009531 










<22) mis B 


¥^4^(1992) 1H 14 B 




X • 3— jftW yg > 








INTERNATIONAL BUSIN 




ft&8¥5- 157701 




ESS MASCH I NES CORPO 


(43)&BiB 


¥^5^(1993) 6 325B 




RAT ION 


(3 1) tft 5tlfi±5R#^ 


07/66 7 77 3 






(32)flBfcB 


1991^3^11B 






(33)ffift*«^g 


(US) 


(72)^g^# 


























tils 






(74)^«3SA #«± EH52 



















(54) mw<z>&m )t#wftitt^MHR^oM 



[<ifffsf*<ogBia] 

£ 5 «t ? fc±K*¥SB*±E#fttt<0¥»**ffil::ite 
<k 1" S3te*ttrtSM*aE«Jll!j3SB. 



Be 

5 K±E*^B&±E#*tto¥»4*fl5K+#«tt 
1 £Ett0>%££ttrtlM£££8b£En. 



BEST AVAILABLE COPY 



7- 1 8 806 



[If*rg7] ±SE3t*S!lttttIWe# ZMASGXttT 

¥M-fc?^^o>m$tmt mm IA ^JSiff^Sr* LA>o7 
i Sr«*i:i-*3t*«Jrt«fl«a6«8l!)iSflL 

^t^mwesf^t mm u ^mmm^m^^M,^ 
rnx-z z>@mm&-gtrz t &<&wik-rz>m 8 ke 

[W*igi 2] ±E5fe^S&^JI&li'>&< <k 1 1 o<o*f 
[§t:*ill 3 J ±E**i£^3Mfctt#tf s MsE#;8ti: UT 

±iE^^A^±fE3t^Et-e*-r-5 r. 1 a <fc 

[gf*lgl 4] ±IE3t*«ilI«:WS-e#5«ljRraSISr*r 
S-g-^Str^ L7c Wb uvX t . 
# 5 <fc 5 fcflfcfc $ *i it u vXfS t £^tf - <k £#a t 

^>Xi s 

±fSsPt£!iL'>'XS:±|S*^'>^^watDS«3^6?){^ 



[Ht#«l 6] ±iEB8.M^I4±IE¥diu->XSr^LT 

±ESSfc^I£te, 
10 ±E * ^Wftffi±tf>_hE#ari» Vtz-%(D&&fr 

20 sBa«coM<aatesr*u, 

-hERBSt^ISitt, 

£^LT±E7*^<offlffiu:t«tih5#JiS:i, 
±IESi§0>t*«fiB«>«^«»SrMs^.i-i i t ir .tor 

i" 5 J: 5 fc tflfiS $ nfcJB 2 wfflHJ £ t «r 

30 4#ati-5l»3}tJ® 1 5^E5Kwi^BBPiSa^S„ 

iif^iii 8] m^h-^mmRmitAyt'w^htz 

35 ±E*3«*:!>3L^wJB*fs|si:iatf^Lt»Ja*f*Sr*i--6 
spCjU^Xt, 

40 if&U, ±Ett^$nfc3t^/i'= J S i — OTHtA/^i-^TSr 
±E^^7^^^«rrtg)5lcS^i-a.SB^et, 

H/ixN^sicDiEitta^ior^t^^^-^effi 

i-5«t9t^m$n^5t^/u=¥-irjc£;SttUT, ±E¥ 
[if*iSl 9] #aSrto^ffi&U!JitA/^aSrt>fc 

so tr. iE^tm, 



- 2 - 



t#^¥7 - 1 8 8 0 6 



iE* ^^yu^Wff 6>R4* bfcjft SrJbESflS* 

WW-. 

bTgttfc36:t*/u=¥--Ofg 1 gli^Sr-hlSm 1 <£> 

<BlPlU4v^JbE*2a^S:±E*2<D5Fif]iU>'X 
*^bT±ES*^^^iiiS$-fr«»»**-fe^S:* 

JbETiWHiSfcfc:, ±EfM»«»**n«h,«**« 

r. <!: J: 19 ±fig»*fc#:**/u*— 
1 g&#§r±ES 1 ^spfi t^X£:fr bTJiE^vX/u* 

±U¥mf$^^<Dmmmtmm bi ^atFf^srwrs 

^dbt-^X^ 

E3fe^*^*— Sr^a u vXir** LT^i6*^ bttfcA 
SltL/:ttl;^ bT(3l3f90° (Dftgt'gM bfc3fe«fl^ 

EWb u>x;c x<>x*±btifzm<Dytm&±m¥-& u 



[11*92 2] ¥ffl<C»ffi«:#b^mffiJB»f*K±<0 

±&¥m»*^<ommmk&&m^\,*miftm&mirz> 

_kE¥ft u >X£ ±E¥3M* *^oSB5 fc3fc*ttfclS 
»«r*PU**o±E3t«*U:J: SiE^aHJ^^SrflB 

±Ete<03fefB-g-Sr-hE¥fi^^XSr^UT±E¥Wff^ 

±E*»*9^^^rt©±E*fc03fe«#^«jft«:«J!i-« 
20 ^Sfc, 

Etto*«*<o«fcSr*m-*-SIS»*«:i:. 
±Effld«»K: J: 9 SEWSr*tB-r 5 r t J:ot JiESfl 
l olIMt^RK: J: 9 6Jxfc**#«>»ttAt/JiEIS 
25 f^iaotW$n«^^*lt^fKte^ 

~C\ 

30 (A) ¥ffl4*ffiXtm*«©?fi4*ffil^t5»« 
MfcJfrfrU iEj^ftftcOspSfiXffit-Wi-STJtA* 

35 (b) ±i£tt&&*mM-tz> t . 

(C) iE^tft^^rteu^^eSb^oiE^iSKSr 

^ b-t &m v ±mftinM<D <om z± 

fct^^y^k 

40 [»*S2 4] iE^KHHS^^xy^ (A) tt, 
±E»*»oJSSf*4:l5^bv^ffiSf*S:#-rs«S^ 

JzE»ft»^¥ffi**ffi*-»bT±Eu^Xcc)spti** 
45 ffi*7i'Xi-ZXTy7k&MrXZ>Zk&ftWLk'rz>m 

[»*S2 5] iEA^KBISd^yyr (A) IS, 

±E^^Xc9spffi3fcSffi4-±E*f*«i<osp*a/j:SDBic« 
50 St-ifi^SiSKEK^**^:^ 
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tfiEi^XRafc^HSU ifESEffS^ffi^vXKcQ 

T*^ ±E#¥«E&&*7 1 S'X (A) tt, 

±iau^XXtt±E»«»^JB#f*S:^<C 9TSSB9r 
*S:#i-5J!lDffiSlLfls:S:±E^^ hAP(«t^^f7 

nfc±E»*»^¥ffl**ffi^ffi«rt(w±E-<r y ^ 

S3t»^JbE^*4*Xl^±E^^Xo-<r y ^fiSrfle 
[0 0 0 1] 

h LXIi^^^ffi«>T«SE^3^^ h"TS £7 
[0 0 0 2] 

[tt*<0ft«] ««[HlK3fts-«4:*<(0«fiRSf*S:«tf 

£<IS:i+£;ftSo ^t^7^7>yA 
r^ir^-^y (dram) -fe/uoE«3 v^y-y-^j: 

bJi/ct/J^^W XJ: < i"5 r. <t tt-e#&t\, 

[0 0 0 3]-®IIC^huyfliIg^l C/im] X 
112 Urn) , t££#6 [ M m] ftl^L8 (/im) 

T*-<^ hit (ES^Scti-SiSSOit) dS8*tiT-fe 
£ 0 1 0 o*t 1 irifiv^r;*^ hitx^oi 



So 

[0 0 04] 

[WW*** Li 5 ti-5HH) wattle J: 5 Jt«W 

■e#ftv\ miiv^y ^v&twy * tSHt&4* 
is [0005] v-y ^ys^y . t*-ft-&»»i. 

2-15 (/im) ^PflC0»ESS:#i-5^»»W^»UT 

20 — Jfc^JHKU: «9Hfr$tLSo L^b4**b. m&ftim 

£hx\i*&T^x<omft&m6m<omnm*o. 5—0. 8 

2. 5 [/im] K#5o 
25 [00 0 6] *S#tf^ 4 6 2 5 1 1 4 -^-lifefeSf Lfc-f- 

35 [0 0 0 7] *i»ffS4 5 5 5 7 6 l^\f7— V 

g| I R^ff^ffi^S-^e^^rv-^yuyy nycoi*?— Jg 

5 r <h »c J: 0 ^v-^yu® DUBOIS S SrWJi- 
40 So 

[0 0 0 8] *H4#flFS4 6 1 5 6 2 0-^li^^KSJ^ 

fcOT^So 1 Urn] (/im) C0<@C04r#i-S 

t°yhXU*2 ( M m) X{i3 C/xm] Ofi^WtSey 
45 ^tt 300 Cnra) 800 Cm) OSflCfftf 5)t^ 

50 [00 09] *H«FfFS3 0 3 4 3 9 8^-|l^yU^^^- 
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[0 0 10] 

I o 0 l l J 

[tfMH] **WW:M:*»Kv^JBSf*S:*i-*»*«i<Drt 

[0012] i oo»»^ ±*Ltf, mm&vo 
[ooi3j etna, stt**ssfi 

[0014] *3BW*>$ bfcte^Wfc^intf. *¥3S 
Eli, Stt*BS:*«^*^iS«S*-5J: 5^*t«fi"-5 

NA = n sin 6 

Ax = -^Ao_ 

NA 



[ooi5] *&m<D$ t>izm<ommz£titf s yt^m 

05 [0016] 

[ooi 7] (as) JWTHffiiro^x, *&w<d— m 
io *sfBoieft«*«attuvx^-ftto*>7 r y xat* 

19 , X V XA tt*#fW»«>JBSr*lw i£t ^JSSr*P«:*ri- 
S«»«wJ:0»fia*lxSo -w3SBliii5V^S^e>3tj» 

is nmn^m^Rif^com^mz^^x^^ 
z>o h^^m^m^^t, i/yxt4b^yy xa 

20 5 j: 9 iz&m-rz z t *s-c# 5 Q 

[0 0 18] ^fRo^SSfittU'V'XSrffi^r^Sn 

9-\y>mmm. f&vumim, v^-w^m, 5 
25 ffay^*3v^-c#ffl-efcSp 

[0 0 1 9] ^TtwiB^TIi^affff^^^O^S^gau 
[0 0 2 0] 5tSI»«^ 7^7^161 

30 ^»«SAxii3KS*o«bf^«ESi oXt/-t^Ma«kN 

CO 

[0 0 2 1 ] 

35 



( J ) 



40 



60 7T7/^f6](D«MAx}«<7) (2) 5£ 
[0 0 2 2] 
[^2] 



( 2 ) 



iiSfttl. 0£rFT-&5o ftl. 3 C/im] Idifi^ 



45 -f v>^.*a • ryf^yft^w, #y^*A- 

[00 2 3] ^cr>J:9>i»^9*,^lo^t>^e>ttfc 
U'VXrt<oiKAft3t«J-»bT3t^)e'g'$ti5t. 3X 
50 li4W±<O^PfiSr#5r fc#T>#S. (2) *fc:*3l* 
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[0 0 24] ^^^^^ASrffiffl-tSKiwflSpHIBiStt 05 

k = ^ ((3.5 sin(66°)) 2 -.1)* 
*0 



»-rs3tl8 2 1 Oil, e" KZ £ LTiHKi-5«S3tiK2 



1 2l£ft£ 0 
I 0 0 2 5 J 
I»3] 



:t-k(ift<o (3) s; 



( 3 ) 



taot^^^Mo r<£> (3) 5£^«b. k 1**513:14. 5 

[urn] <o^ir^^#«E-rst$¥ffi&^3i^*— 
«flfttttl/10 ,2 O«-&-etBt*i--5. B3fc*31f*-C\ gg 
Sid #1513?! [jim) 

[0 0 2 6] L^bft^b, HI 5 60 J; o\^\s^x<om&i 

J&X$y^^<DmM?$<0=^T^y7m*k f <nW+ [nm] 

14 r 2 



15 



fc«)^SSt««rtt. (4) 5t 

[00 2 7] 
[£fc4] 



r = 



l-r 2 -fi2 rcoth(ka) 



( 4 ) 



fc±oT#*.fens. i^tifiw* 1/2 -e [oo2 8] 

*>0. yte#C<£> (5) S 25 [f 5] 

T - (sin 2 (G) - (T^/r^))^ (5) 



Xoffi k {2#:<D (6) S; 

2 - 

k = Ao( n l SJLn 9 ~ 

[0 0 3 0] AM^66° ^0x7 ^^^50 [nm] (OS 

R*WW6 [%] -i-*fc>*>8iB*a*94 [%] 

[0 0 3 l ] miRVm2 ir^i-j:?^ /jiXAt* 
«ri"St*. fFSRtnSEItt «-ftfe*>50 [nm] S: 



[0 0 2 9] 
30 [«6] 

[0 0 3 2] =i>-^ K UVX|*, ^j^n 

#W#]j&«r*i-3o i^vX^o^x/n 
RSJco a * h n i J: 9 ^PtfSBje^lHfc 

y^XSrJo*.Sfiit!iS:Wi*J-f-S 0 £ b\zz<D£ ?\Z=*^ 

40 y-rxt/Ky 7 KS+»l:»4tS. *5i 

45 *s|ft*-t"S©-e, ^>X&t/r>^Nftgcog^^A^ 
[00 3 3] La»L4#fe* "?^^<b U 

50 aSE^ffi±^^^^^^*B5Xttu>X^>2pffi?5?ifc 
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KJ:9J«£Ufc!K u>X^¥B6fc*»fc»A»A/*:9 

[0034] *2oraH^Lti, ztyois^xfrt^mffi 

r*>£ 0 h#*$n3£, uvX^SSi- 

(NA) Sr»SI*»r(S:«'rSfc.*iraK^^XJb<ott 

[00 3 5] r.CQ2 0(7)Pn^^li, ^tfeU->X/5^3i/N 

[0 0 3 6] ±3£oj:5tewO##iffia^>jJ ny^i/ 
vX^*ffifii/9^^ s fti^§4xfcttflStpfe^S^R*" 

^iBSf*tiEajca^-r-6«t5i-a«stts. t£o 

£*9* SEltrt^b^i-^TO^itSli^^Xrt^eS* 
[0037] 2 o^jg-f-^RaJH, i-ftfc^-j-v^ 

KJ:9, r^)ftWtt±iB^'>y = v2fctf#y - t 

[00 3 8] L3&»L4dSe>, ^tt^VXKig/flr^S 
JSSf*»&8E*BEW(wni 2 oco/< y ji-->3 >>&foz> 0 

X<o^ffi£|£gi-5;i<trNfe9, ^y^r>A ./yf 



f d $ tin Z> o uyXXttfy^/H^ti 'J^F- teig 

£#r#5 0 

10 [0 0 3 9] ^2C0/<y 31— *>3 Wfel/yX^ 

Ai"£ r or i6«r #5. »Sftffi5f*»&^ 
/M12. lioJStfr*S:*-rsj8i2X-2. llS!r*>5o ^TiStttt 
H*JESr*»&»»rt:2. 3i<offitlT^£r*rr3 J833X-2. 31 

20 *tjB*L4v^r-^n&ttjEU<ttBW«'&a-»i: 
n^tfixftv^o ^<tt:^m r^fe^^j £ ur 

[0 0 4 0] z.o)&mtm^btntm&s mmm^mt 

3c^W^#ffiS*S J; ^J-ffiWW^uvXSriEEi-Sw 

[0041] bmteft&^tfnzm^zmmiLmfrtbm 

35 J-<tS»«S:30 [ran] fct>L50 [ran] ir^i-^&S* 

So 

[00 4 2] ±^o^S^»»Jw«^u/j:t^coiai^ 

40 OSffi_bSr#?j50 [ran] 0?S$r TfR^j Eft^iX Ktft 

30 [ran] ^1/50 [ran] \Z.mift-tZ>o 
45 [004 3] »S<£SmX^&li3SS ^ vXtCftSW 

8l:^$n5/X/b2 2 0^no WMK?? V\1l 
50 i*) rtiw*5^r»«8i-<bo ^Il/Xyu2 2 o^Aor 
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ftlftSJfiX^^^Ifflj rt<o r-^y h^KWJcW 
< > "rJ±<ntz. frcDftSmfE^T y s pie/d 
"ir*. mS9 7m, 14 4-15 3lCf»,T$ilT 

[0044] % i ^$im.&$3L^<ommk!&i&\^^^'#? 

V tfc»^^ 2 oolfflMSrB 1 »U«i 2 lOTto Ell 

iry^rt^li*'a fc to**i*->» a^jIXA l 3 oiiv' 
y ny^i i 0<omSt =i^?? h&&tt-fZ> 0 S 

tb5 h 1 1 4 Sr^tPo ap^»3fc^3taR 13 2 fi#J 

xJfl.3 [/im) WU- If^-Y Ki">fci3*>3B*^-Y 
t-K (LED) tfet), l/yXl3 4^U^I|7 P 

[0 0 4 5] 3o^f«tliSl 3 6, 1 3 8M1 
4 0 (i 3 o^I/^I^^W*^«^t 5 i ?\ZMW 

ftfc5fe£fli}feU **i»«ffl*i 3 8 li^y 

[0 0 4 6] tSiam^W^^^, *K1 3 2 

r^ftliXyXAi 3 0^S^HM^SSr^C-C-en-e 
ti/MJIittJSl 3 6RX/1 3 8trgUx5 0 L^U«A« 
b 1 1 4l"&;bip h U>^-CDT l^Y -J" 

i/7U^ £ LTfE/B^£^£U:<i:9fgl tO/yXAS 
TOWXl 3 4Sr^LT^i»«iaB«l 4 0 ir&RSt 

[004 7] h 114 ('> y =i 

^rtKfcl^Ttt 400 Cnm] ) KMr^ 5 d: i£V m£>-C % 3 

[004 8] ^tt»filtt!Sl 3 6X1/1 3 8iri:oTffla 



5 Q yyXAl 3 OM^M 1 0?&(D^lsW bfc 

t/^yxAcois^ffiSr^b-csiasn, ^ofemi 
[0049] #^ia«itt5* 1 3 8 />>t><o<g-%&m&mm: 

[0 0 5 0] fcHS 1 3 6 A^^iS-S-ttsS^IMft 

15 So r020(Dft^itli h u->^^-^-twiE^k:$tb 
*-t-5»*HM»U» 1 4 1 3 8^b<^ff^itlr»-r 

^ ^ >- ?®>m & mffl-t s m\z m ^ e> ti 5 „ mfeztntm 

[0 0 5 1] a2li'>J) =iyr>x/N^g|:3y^^ h 
«y^y»u>Xi i 2 ©X*ttft«L-& 
ftlJll 1 8teXy XA i l 9^LtSBi!>^rtir8 
25 BlfAW±^ffiT-9^M3AS3fett^«-rt 

u^l l 4iwJ:oTSSt$ti/ci«^^l§ii^^>l 
1 0^bfi*t5w itt-etttv^. U^UftsJSfe. 
i 2 o^uyXi l 2lc^LTi2K£n5 *>y 
30 J)XAi2il;j;oT^/^i;^^6^, h u 
V^*l 1 4^^b<^5t^l 2 O^SMiii'-vXl l 2(cJ: 

[0 0 5 2] H2^i"|«igttiiSt^P«NAS:fcogS 

35 fi^tttKo^^j5fcS 0 ^lCO^^ii. U-VX 

[0 0 5 3] l2 7tt^^^(0B8^ffl^e>ix5ltBaW 

^^<^>-y nyuyXi 1 2ii^^u>X3 1 0 <^IS^ 
t5^tia^lfE$>>XM3 1 2«r7g/S1-5o 
45 i/yX«3 1 2I1«>^^1 1 0 <O«ffi±603t^fe-&SE 

^2 l 4coSfv>^±»cr?t>TV>5o S#B«tt©fcjKrt: 
«0X-AUyX^ia^yXi 1 2i^»LT^ 
^i/yX3 1 Oco«-B*ottES:2g^$^:5^ ttdio 

50 Si"S*BttH*Uftv^ 
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[0054] (gmr&^-ofcgf 3 i 6ii^yy-^u> 

X3 1 8*d«R#M»*Sr**.S. 3j>^i/yX3 2 8 
[0 0 5 5] =i il — ^ U>X3 1 8*»b03ttttr— A 

^ry y$ 3 2 otcj:oTeB^Ki(-KSt*nr^*s^ 
«tffi^ bSIt tfc)tii t: - a ^ y y y$ 3 2 o^ilig 

[0 0 5 6] M 7 (d^i-HiS^Jii * < o^co^g;};: J: D 
n^^j^ u>x ^)«t3 4¥-uyX^ff 

Xl 1 2{^bT>=.^*^U>'XSr»BbS-fr ; 5C^^ 

[0 0 5 7] K«»«IMI«:/B^*^ 3tcr>*g|J#te* 

*«W («*.tflMk» h h i-v^ h) 

[00 5 8] K««ffi^i«5Aie3te»i:*^(S:A**a<> 
»SfKrt<D»;h«i£&-=E~ KrtK*£^$*L£<DT\ ass 

[0059] iinsg&sg^- k*»?> y >irz>ytAxf 



[0060] wa»K«»riBi-sjt*ft»i»*4^< y 31 
mnm<v-f®tfi*wM\^\,*x&*m&wm3 0134 

[00 6 1] H8^*i"»«^*5t^TW:, 3fciB3 1 6 ft 
15 l^-f 4 1 OtfSMbn, ^*-yU4 18llj|S 

*nfc»*oifttr*5^T*--*ijim«4 2 o^strKiaB 

[0 0 6 2] U^Lft*Sfe««»^tt^^o^rio|l 
20 ^ntt[±J^^3tcO^— b'— J*XfoZ><D 

T% IWMl^^^ffifJotill^tiS : tic* 

X3 1 2Rl5tf-A^y5/^3 2 0£^LTS£tLfc 
l 0 lito-mojfeos^T^ffilSrSBtS ^ i: t J: 

[00 6 3] r co^i^O 

*> £<, « * cotu*j»tttt:sot* > x/ko». js-rn 

(:S^5< ft<DMjjfric>± CX fc°v^-/u^ili§ UT^di 
40 u^O»*SraS«-t-Sr^^*5o ^^±> -(Oil 

[00 6 4] K{c^t^T8BSSriW^i-5<OttJt 
50 [0 0 6 5] ig^gSPlih^tt. SM-i*i£*^e- K^5> 
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8HwJ:Dak#$ft*. Aft«tt4a#A«d?BBttA^ 
# W rt SBRitfc *flS £r#;L5;rctf>(^ JRflSM 

[0 0 6 6] W»SF««w#«ieiftSS«tf T?4 < , 

U>(Schlieren) RH&0L 13 1 0 OPf tgPHg»SLRt/!3 

10 0 6 7] ffI4->a y - l/yRWtfrB4 IC^t. 

ft. *o5*>lott»igt>fc*3paB<0— «B*-^^^ U** 

u-^) J:5J-E?iJSftSo **3ftfcfctt*«#jME3S 
W»«*^ b AffllB»««K: * 7 * $ ft 

Sottas-** h^kSrfco5t^t^««Sft5o 
[0 0 6 8] HI 9 td^i-KHii[g] 7 (T^SK 2 OO^f 
7x7i^4 3 2^4 3 4 ^Ptfct)OTfc^ 0 ^ V 
^vW^P4 3 3 At/ 4 3 5^lPll:»iSn5C4 
tc X *) W *>^- y - \s y — u J: £Ub 
f^coiNi*ft^$:imi-5o 

[0 0 6 9] Hf^OftfEttftSI 3 1 6iaoti4$ 
ftfdTfe^Rl, R 2 JkTJR 3 \Z£ *) ?r;£tlZ) 0 09IOt 
-r<fc?K. jfejjftR 1 li-^-f 7^:y>?4 3 2lcJ:o-cigb 
tlZ&XMR 2RXfR3\Z\?—2*X'7l) y 3 2 0 \Z& 

£ft3/fcft<7}7fc&R 2&t/R 3l2ffi*0*r^.£u>'X 

R 2 A^l/R 3 A<J: LXtbmi-5o £ Mttfh^ 

ffc^^^fir^^^ftfc^Tfe^R 2MR3^J8tSii 
60 w03t»SrR4ldJ:oT*-t"o 



[00 7 0] jt»R2A, R3AMR4lit»A^7 P 
y 3 2 0«riii§i-£ o Tt^R 3 Ali^-f 7^n^ i/4 
3 4td J:oTiEbft6^3t»R 2 ASt/R 4 li5t^tBH 

05 — Kt?fcS 0 ^71^^4 3 2X114 3 4^ 

1 ori^ffifrLT^R 2XI±3ti»R 2 AO^f ft^SrJI 
ofc it. S^®fiP&">^- y-^>^~ Ktrfi?^g$ft 

So 

[0071] ^ay-i/y^hu i^'viiaScffi* 
10 h uv^offliJtg^^— ^-U7 u^^S-T&SU 

h u^^i(J^(cigffl$ft^ 0 

[0 0 7 2] ^jg3 1 6&t>*U>-X3 1 8^1/- ifKit 
15 SS»«fc:J:!>lin<*fta 0 SfcCfttt, PJ^I^7i 

7^4 3 4^U1S^7K 3 1 4Fp l 5trgdIS:$ft5 U 

P B l7^^SrJfAtS^4iaot«^ti5c SRflfcJ* 

£0 sr«ift# huyf 1 1 4±.\zm:m^mm£ 

ft*»£\ ISBrtfeli. «£* s M/^fiSatiot** 
$fta^#^<^^^±tcBt<^5o £btr, huyf 
ilftl4 2o^ 7i7^t-/<77y||t tr 
25 «B8S^9J^i-5w^i-«toria^»]^Sft#5o s 

30 liW7xyy4 3 2&t/4 3 4^w<7 77 P «<h 
$ it 5 n <t id «fc Ot $Jj£ $ ft 5o 

[00 7 3] Ki^BBPttNAitoWlWKSrffltvsiijft 

»»iftttK*txf±aia^i^-rft^^j; «9*$fts 0 rati 
«r»^ftv ^^^bsettt $ ft/t t zmmvtfr^x? 

'^iiiii-53fefiS«t><b^^^trJ:oT^t^e>ft 

[00 74] K*t«P«»a««»*SS:liai-SKIt«: 
45 01O(w7r:^ o rCQ^SliaigLN^^^^^ 4 4 0^:1/ 
gf^O^:^^^^ 4 4 2^*5^i:*J^tB7^aa» 
tS45o SIi Oir^-fJ: Sig-^^^ 4 4 Of**; 
^R2fcHS:iSL. «R lMR 3^l5tV^ 
-CfcS. Jt^R 2Hfc*— A^/y 7^ 3 2 OtCKStLT 
50 S^^IS^»X3 1 2(rr&l^^o ^^^^1 1 
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0<Dffimffifrh<DR&te%$LR 2 At L,Xm(0£?\Z& 

t-<-c^i^i/vX3 i 2RTft'—j±*yy 3 2 

^ 4 4 2\<z£-DXmbtlZ>COX*y£$>lti$zT K3 14C 
8«-e#*V\, )tiR4MR U-f 3 1 4^e^t 

[0075] -<Dffif&\zi3\,^x. m^wm-^^^ 

X/Ml, %^R 2 <D^-<X<D^i^%WkR 2 At LTig 
Kftt£fr%(DX$t±f3:V%®.¥im%:$£$LlrZ )o 

[oo7 6] iit^WMt (m^-tt-r) m 

1 0(D^^X>t^^^ 4 4 O^T^g^O^^^ 4 
4 2^Ati^^btiTgl8C0J: 5 leu— -sf^sjtjRi: LT 

tzvt&(Dmmftiz&&M£frz> 0 l~c\ t° 

tr. 4 4 OtetfV;*— /u-C4>9. ^f^vX/U-L 

co 1 m^tz^/)mm^fth(Dxz(oRm^m^mn^m 
&m.mwx&y. i^xm^nm-r^^-h^^^m 

Srgtf&v^ &Mffi!&(D{&cDm£J±&£mnxtbZ> 0 ± 
^^cQ^K#mco^${i^T^^U>X3 1 2£^ 

^1 1 oco^tm.^-r^y^ >±<D^^m^mm' 
[ o o ? 7 ] m 1 1 ^ffs^^tii^sijiiim^oiijjffiiii 
zT^x<D&ft*mm^zmfrmmzmiR-rz> z t xh 
m&mmft<DWftB\z£<>xmMftfcfrhBm*:-- 

[00 7 8] (g| 1 1 (r^-Tct 9 ir s f®$I?3i§II$cili± 
^Jx.l^5fe^Rl, R2WR3^4t5)fc«3 16^ 
Xf^ V $ u>X3 1 8£^tr 0 T><b^¥ffico^^(5 
^co^R 2^^60*^lit> < !r^^^^ 4 5 OK 
TigbtU X>t&¥ffi<DftM<Dytlf&R iRXfR 31£tf& 
"5T^^u>X3 1 2\Zfcm-p£> Q ^I2E^^u>X3 1 
2Kio^T, ^{Rd<03fcS5R 1RVR 3(i^u>X3 1 
Oiaotill^PtNAWl/yXl 1 2RXfyt^^ 
%Lfc2 1 4 ^Lfjx/Ni l Orttw^^n^iS^S 

[0 0 7 9] 1 1 OCQrtffJJI-jo^T, Z-(D%m-± 

& <fc 9 -X # v *fl ff Sr t o T i co X -f T <D S S 



£iioT7fc*£ttt3i4 5 4t;H£»i-5 0 rcO^^li, flflx. 

i* s# goti*^ h >^ i i 4 <om<D kotay *-^mm 

[0 0 8 0] ^x/N(7)ft|j:i^$ti/ceS«i3 1 
6, U>X3 1 2AXf&tim4 5 4^^-TS * irtwj: 
^xmbtiZ>tmz % !>x/N|j:xSli*|6i >?Srfi|«J 

[00 8 1 ] ±iEco-<!rli, vt^<omvumm\^i6^x 

1+ ii# KJteoMEffi & ffite-T -5 a6 Kffl i ^ b in 5 „ T*W- 
20 5o 

[0 0 8 2] nFf^ff 1 fcf — A % 2 tf — A^t/#fi t*— 
ir,U^<$r (Zernike)^t/=i— /U- ^7 (Corle-Kino) T 

5 ii = — /i — y ^ *3 tt 5 J: 5 K 

(ao «as:ffi^x— mz&mfc-tz t^n^v 

30 [0 0 8 3] »iB4=i— /u-^ry^H- (H^-fr-f) ii 

ifj;<«®t5r^^r^5o z<Dmwiz£^x$m 

40 =Vh7^ h(ro^TO^^1980^^fifv ^ 
[00 8 4] iSl^PSfi:NAcOU>X^WrSWig^# 

45 ^is^xi i 2<Dmm±.\zWifc&tm&&w-f-z>zt\z 

50 W*4 5 K-^Slxfc»«ir»UTttJttt«j*:#^) o 
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i o o 8 5 ] mmt*&&&<onm& mm^.xhri^m 
z>z.t\z£ox&%iztiz 0 ztiit* m^%m^ 7 &m 

-TZm &%tR VRM L fcm^rCDftfcir % $£jt& 
[0 0 8 6] ^^N^^coSWiwiSffite^btw^L 

t Id J: 9 2 ooj«# a r t tfXZ 5 0 

[0 0 8 7] ^ir^^f^gifawB^-e&so-e, HMt 

S^*>5o mil, W*tf**ft<oJ: 3 (/im] 

—^#4 'A— h*lz£<>Xft±£fttzmniy£<DfcM&*:<n 

-YcoKiRSr^bSiir^o i"— If*****— tff=> > h n — 

[00 8 8] #igft 2 fcT— A^ffli-^^ y > ( M i 
chelsonh y* — if >-^*— (Mach~Zehnder) „ 

^(Linnikh ^ ^ — (Mirau) . ^ ^ y — > (Twy 
man-Green) 2fc / — ;* (Nomar sk i) y^ris^a 

[0 0 8 9] 012 y ^ * ^F^W-^fflflSBE 

[0090] y v^y^^tm**^ V'^fA^ 
[009 i]RiflcTO (Hitf*. ^^^Xfi'Vy^ 



$ixfctt^KSr^*9ffi:TS-frSo ^^^^^ 

io <Dis^xmmffi*m^^xffiiE'fz>ztteMi>i<\ 2t* 

15 SrMSfc-TSo tot, hti 

[0 0 9 2) ill 2 {^-rv-^-y" Aco J; 9 ^4 
1 0 (AO) ir/U4 6 0$riligi- 
20 JfigftHJSMl^iSl^-Ctt, AOiryUfiT e O z y ^ 
>^ (Bragg) -fe/i^-Cfc So SB^[HlSf»^tt« 1 WS-§-ilS4 
6 S \Z X^X-^^htl^^iW^ZJt^VX AO± ^ 4 

[0 0 9 3] Z.<Dffi&\Zj£\,*X. AOiryU4 6 0ii^^ 
25 <f^t^J:oT^^^n^f^Jl^m^J:o-C^$ 

fS4 6 8 ^b<^fS ^-ttmi&mw [MHz] 110 [MH 

30 z] ott(H^fc9. «WS*0»SttAat^-1ffcr-A 

?t^PS$ti^ 0 " 

[0 0 94] AOiryU4 6 0 laotffl ^ixfciS^ t* 
— AUffirSSB^ 7—4 6 2 \Z£^X&tft£tlXyt'¥fe'£ 
35 ^£^2 1 4 (DM\z J:o-Ci^>^ p /^^•^^^ 1 1 Oco^Stc 

[00 9 5] AOir^4 6 0 \Z XoXMfi) ^tt^^^ofc 
tf— AJi* 4 6 4{dJ:o-CK5t$tir 1 2 

40 ^M>yX3 1 2 Att5fe^*S-&8lE*S2 14^fJi:Ay 
^RIDffSXt/*fieS:#-r5^SEffS2 1 4 AtrJ:o 
TS$^/ni i 0A^3Sffi«^-&$tiS o 
[00 9 6] V^y^^^-^ 1 1 O^CKSmv 7 ^^ 1 1 

45 ^i:faOtI5o AOt/M 6 Oiw^ijg-r^^, Siphf 
-ACQ— g|Sli^dilg4 2 OKHSfa^tu i^>X/i-t:'— 
ACQ — pfl/^ AO*feyU 4 6 0*C*5t^-Cffl|6]$ix-f i-iiigb 
TM^4 2 0l:^9 o «^4 2 0i:fc^T2 
O^f-AWUACSt/DC ytmSS^ S:* 

50 £i~5o 
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[0 0 9 7] AC^feffifig^llSMi^^^fc'-iN&t/ 

h L/^07fc^tt*4 2 0t^i">5^A*|-7t:^liAO-fe/u 
4 6 0l^cfcoT-^yc(tffi^]$ix5C0r\ Mr^Lfc-^V 

[0 0 9 8] mi 2\zwtg y^y^T-mm^-^yt 

££-fSo r.*Ltt*l=P4 6 6irJ:oT^-r<J:ptcAOffi 
fa* 4 6 0 KioTStefr^NSr^S x tittriPlfcjfegt 

S*fa) JwjfeSSn^o til:i^yX^7A3l 2& 

t/3 1 2A^^Ji^(7)ft^:^t>*^^»«lStLS 

[ o o 9 9 ] m i 2 (w^-ry ^=-y^^m^x>t^<D 

-T^ -y^y 9 {col s TJt3£ J; 9 ft*S«¥ffi 

S c SfcSttfiWHiHl 0^*5^r±xfibfcJ:5*BS 
Stipe— K^/S^So Z\<D20(D*r— Kov^-fjxa* 

idiot y i/~v?Tm\te v is^^immcDfim. m 

S c (Sffi^e><OflJ$) ISBfgliHr— K 

xnwaff*- Kco^-rn^trj; ^sij^nso y 
rtsssAtt-^-r ^ h tauet s r. iiaot^ 
[0100] Ji^corti^a^T, Stt : Ft»H-J:oT 

I010UB12 y y yv^mw 

8-5§-, rffi«JfS«3tffiJfe*Sa![«J , 846 -848 RKE 



s 0 

[01 02] 7^u&3£mz*o 

SftSfcfcKG a AsMW3/l5Sft^ 

»jw*5tts^wt-*«$nfc3iy ^y ^ hy. 

10 ^Sb^&l/MfiittiBNA i/yXy^rA^^tfi^ 

[0 10 3] -i&tfjlc:, r^8H3trt[^ft9«*LfcAI+ 
£r t>o±3fi^tt|ft3SJl-t-ft b*>^H- £ ffli >r ft £ 

[oio4]igi3 teffiytm7£&nfti~z>fz.£>\z&]E£ 
titzm7<D±mLtz&&M&m<DWE5mx3bZo 013 

^OT^I215. 06. EB72kt/Bl8Bn«>i(t— ©ffiajftttu 

>X3 1 a&xf\?—j*xyy 3 2 oB«w0l3lfc»4 7 
20 o£rt£t}j^otf— A^^y ^ 3 2 o^u'BttS/i/ 

3 1 4K8wr^^-Y1f 4 7 2 SrKltTfcSr <t-efe 
[0 10 5] 50 (run] O^^^^-rs^CO^^ 

7^31 4iz£^xmm£fttz&ttt&mtei&%% 
So t*or^cD^«*ttiiit8!iw^>o< v tmmigm 

jS (3Ttt f i# ^ffi iS#l^cgn # i- w-r S H * S •> ^ h \z 
35 [0 10 6] L^L^^^SSSSr^i-^^^liSK 

40 rtlwJ:or*^|fB«9»SixS, 

[0 10 7] mjEft#3&*ttACSJESrfflV^Ta^$tb 

45 ld*3V*-c£i* Sfi*->7 h(r«to-cS6ff e>*t4v\ 

[0 l 0 8] 01 4ttffi3tSrtW^-f-5J:5iw«fiS:$ixfc 

^IdjoVNT. ^4 1 0^b^3tJiffl5t«4 7 O^il 

igt-ct'-A7yy^^4 8oi:^]^9o tr— A^xy 

50 ^#4 8 0**aR3feS:JaJ3r^Lv^2owj«;^^^t, 1 
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1 2 |dfPl^\ ftfiO 1 oil * 4 6 4 tCftrtM^-t^g 
S3p«?^l 1 0Al:U^^ft^l/yX3 1 2 A 

ttfcf— iN^^y ^ 4 8 -^4 7 2 

Sr3ioT3t^ttl«4 2 OK: ft** 5, ^v^^^^^b 
R»Lfca9 0*tthf— A^ril ^^4 8 0\z£ViMfa 
^tlXTi-y-f^A 7 2S:^bT3t«lfctl*4 2 OWJtf 
IHDiftjSlwft^5o 
[0 10 9] *fcT"t-7^1f 4 7 2^»5fe$tUTtf— ^ 

y^4 8 oRifz v—4 6 4F^ldS:£ft/cT-^ 

7>ff4 7 4l:f*Mtt)fiV> 0 :©7t7^f 4 7 

J: I? tr- a zkiz Xoxffr K> it: fcas-e 

[0 1 10] ^/ci^NA UyXv^fAH^iM^f 

[0 111] 9-^^*KBJ*H-»«)Sftflf, /NVu^v-y 

[o l i 2] mi Sfi^-^^^^^H^^^^C 
SW^T^gt^^i 1 0&MM-tZ>& o\zffif& 

0X^1^1/^X3 1 2, tV>t-/M 1 8&t>^3fc 
f+4 8 Ofi, SK^K5tUfcU--1^fcr--A^»UT90 o 

[0 1 13] 7^^ft%ft<D^^bfr%2^<nffij$L*m 

l 5i;*to IBi«>ffiI4««K:*5ir^-CH:, KUttti — 

if 4 1 ORU^ 7— 3 2 OlC £oT^;L<b*l<5o — A 
lt^^,£u>X3 1 2 SriiigL-C^^ 1 1 OKftfl* 

^)«OT»^»X3 1 2^iaoT^Mk:'— A 4 8 
4U:fc5 0 ^CQfc:*— Aftfc:*;/*— yU4 1 8 £iii®LT# 



3fttHrft^5« 

[oi 14] fg2<o&mt£mifomzia\,*x* ^— 1 

0A^^tW^/y X^4 8 2$r^LT^7^/NiC*S 
^$n^ 0 :(Dt'-AllM/yf i i 4 Art^SEfr^J; 

05 D^COJ: 9JwS5tUTe»tr— 8 4 A^f^o 
^7tft4 8 OXtftVtf— /U4 1 8I^L<»t(D 
fitS^^ffltw^tbLTtr— A4 8 4 A^r^LHi-^o 

[0 1 15] iSNAUVXi i2l:j;t) h is^&fg&t 
-fz~klzJ:<>x$£±£titLytfr'}=-^ 1 i o<7)g®£ 

10 ^itfiSltsrtms, uyXii2^<Tt) 

[01 16] Ell 6 liiiii^aifcNA^u^Xi l 2 £ 
»^^fe^fc»iS^Ki|X^3tftro<MeBiaT?*>^o Ell 6 
15 K*i-§S«fc:fc^X\ Mljfi»f o ^3tJR4 9 2 Sr*rS 
*^|»*Ht«tt* f . «)*W»4 9 4 Sr*Ti-S^3£jftco 
?«1«X*^ 0 3feiS4 9 2^b03t(l!>XAi i o 
SrIflB«l^b*9-irflBJM-i-S J: 5fc«*S*bT^S. El 

20 *£^£;ft>5 0 i^— »*4 1 OWjBJftftf , ttJBft*f 0 t 

0^t 4 y^-/U4 1 8XT/*B!ttiS4 2 0 KKiaBSn 
S 0 7^/u^4 9OttHjK«f 0 ICa£V^«»Sr*i-S 

25 *-tS*£:iii®£ii:So 

[0 1171BM K^Shfc->y3^g«4 9 
6^5feiB4 9 2S(/^- if 4 1 0 <DffiJj\Z&'DXmkt£ 

30 Xv/^r^ 3 1 2£^^L (uyXy^rA3 1 2 <DT 
35 £*l5o 

[0 1 18] ^ Xft-<X ZtzZktt, Sl/^BBPaN 

fi^^ttffc, Ell 7|iS^<3Q^^7"^^^ir^J. 

40 W^(:uyXy^rA3 l 2SrV>^c|fi^^ii:S 
^Sr^i-¥ffiia-efe??. Ell 8liSl 7?r^x-Xiwio 

[0 119] C^^^iry^ 5 l OIL -t^s***wBB 

45 ^>o ^HPSBtt-?^! l 0<Offiffi±^SttS^Sr^ 

^Wft7^lil/yXM»:3 1 2^LTft»65*w 
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So 

[01 20] »m?^'^*y?<D9kMzE&i-z>mmz 

O^Tte, 1973^10^ |gff, Sil44^, USlO-^, r^fc* 

— j*-v<? &WlT£<Dtzib(D&m'?^'^ J r s y? 1 s 1506 

[0121] fffill&LTy^^. f^m^'Mi^/MD 
H ft 6 tc#| ft 5 Srig/S nc^riUo 

leoioii^x/Ni i oxt;f-ty^^**5 i ora 

LTffitKS «t 5 KSMJBB 5 1 6\Z£ty fflAffl 5 1 4 Kgr 

«$n5o tgisg&s 1 6i^-\r^^<oaffiy^mffi5 i 5 

KffAfflS 1 4£«^1-£ 0 
[0 12 2] ^ft**««tt9t*IS-&*t»fcfflv^r 
t(wJ: «9i^NA uyXi l 2^^x/ni i o<o3Effifc:|£ 
<£-f3#, tewif^ft-5*8fe (i-ft^ES^^** 

fflv ^ fc3te^£HE>{-Wp V lz±j&<DBl 3 6 <n X o ft 

[0 1 2 3 ] ±3$fwjo^Tti. ^Xll2M¥£i 
U>X<h LTafi^fcjft^ flii^S^Sfrfci'VX&JH^T 

^^x/ni i 0 60^®a< Kfcl+i'V'Xl l 2^)MS: 

[0 12 4] ±*©a9**W*-to*iBftS61S««c:a 

B^bK-ra w i ft < *aaaw*wrti>a«*»c:ov 

[01 25] 

mi] 01 n&&w\z£z$mmw*^'tMmmx~tb 
im2] m2itt&m\z&znm^w&7F'tmmmx~&> 
[13] m3\*m2{z^i-mw<D{&<Dmmm&7F'tMffi 



[0 5] E]5«0 2«^i-^ffl^co3ljfefifiJSr^-r<B[lffi 

05 [B7] m7&m2\z^i-mm$:%tfmftm®um&7F 
-rmmmxtbZo 

im8] m8&m2\z^i'mSi$:m&iz'fz>yt^mw<D 

[EI 9] ia9Ji0 2^-r3£BS:SfiS«-t--5^:^3SiBo 

io — n&yny?mt Lx^-rmmmxh^>o 

[Ell 0] 01 OttB2K:*^38B*^t;:^a3te^ 

[in] mi i li[g|2tc:^i-3gfiS:SSg(^ra*#K 
B<E>— BSr^py^Ht LT^i-#Jffi0-e&5 o 

is [0i 2] mi 2nm2\z^i-^m*mmz-tz>yt^m 

[0 13] HIl 3fiBI2^i-3SilSrSffi^i--5*^3S 
[12] l 4] 01 4ttH2fc*^B«:aWfcr5*^ 

20 ^co— n&yvyvmt irX^mffimxfoz* 

[Ml 5] 01 5te0 2l^^e£S^iC^5;fe^ 
[016 101 6JiBI2^i-^fiS:S«[(ci--5*^ 

b<o— n&y*y?mk LXTski-mmmxthZo 

25 [01 7 J 01 7^0i—0i 6tc^i-3t^®Srffl^ 
[018101 81201 ~0 1 6K^3fe^3£fi*:ffl^ 

yc^igftig^^i-^^^^/^LK^^^^y^^ 
30 ^ihira0~e£>'5o 

[»*(0RW] 

110. 1 10A'" : "->!)3yi>x/\ 112, 112 

A Sftl/yX, 114, 114A huyf v 1 

18. 12 0, 4 5 8 5££S> 119. 4 8 2 X 

35 yXA, 12 1. 130 ->^y/!lXA, 13 

2. 3 1 6. 4 9 2 134 UVX. 13 

6. 138. 140, 420. 454 #*WjUfcttS 

2 14. 2 14A 3fc^t£-&SE*Wi, 218 

££9. 2 2 0 /X/U. 2 2 2 3 10 

40 3 12. 3 12A fl&M&Ul'X* 3 

18 =»y^— ^ U>X. 3 2 0. 4 8 0 tr— ^ 

^XU 4 10. 4 1 OA U\ 4 1 8 

yu, 4 3 2. 4 34 t^7x7«>\ 44 0 

Si&Oi:^*^ 4 4 2 Sftt>i:^^^^, 

45 4 5 6 tSflfl^VlR. 4 6 0 ^SKt^ (AO) ir 

/K 4 6 2. 4 64 ^7—, 4 7 0 <IBfc2§, 4 

7 2, 4 7 4 7t7^f\ 4 8 4, 4 8 4A 

»tr— A, 4 9 0 ^-T/U^, 4 9 6 k— x^n 

tzm%L* 5 10 ^a^v^y^ 514 

50 SB. 5 1 5 5 1 6 *8Rffl 0 
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442 



316 
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314 
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312 



494 
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This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



